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The study

• Objective
– Take closed 3-bump orbit data.
– Look for signs of local field errors.

• Selected locations
– Locations implicated from previous study.

 Lambertson: 402, 328, & 214.
 RR620.

• Use circulating proton beam
– Closed orbit data with 64 turns averaging.
– Sample orbit with MI at 8-GeV.
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Data sets

• LAM402
 H402:3
– V401:3, & V403:3 (not conclusive)

• LAM328
 H328:3
– V327:3, & V329:3 (not analyzed)

• LAM214
 H214:3
– V213:3, & V215:3 (not analyzed)

• RR620
 H620:3
– V619:3, & V621:3 (not analyzed)
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HP116 & HP220 responses to H402 3-bump
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HP504 & HP508 response to H402 3-bump
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VP109 & VP427 response to H402 3-bump
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VP302A and VP617 responses to H402 3-bump
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3-bump orbit analysis

• I90
– 3rd order polynomial fit to position data

 w.r.t. kick from leading trim dipole in the bump.
– Use polynomial coefficient as orbit, of a chosen order

 And save into R39 BPM file.
– Calculate and match the measured 3-bump orbit.

 Get estimated displacement at the trouble location.

• R49, using "Magnet Move" option
– Read coefficient orbit from R39 BPM file.
– Send data to MICADO for fitting.

• Convert kick error into multipole  strengths
– Get integrated field from kick amplitudes.

• Both horizontal and vertical plane responses.
– For normal and skew components.
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H402 3-bump first order orbit, in mm/amp
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What we get with closed 3-bump data

Using H402:3 bump as an example

2

1 5

4

3
Vertical kick sources implies:
Location 1 & 5:
• Rolled trim dipoles

Location 3:
• Skew quad
• Rolled trim dipole

Excessive vertical BPM position
readings
Location 2 & 4
• Rolled BPMs.

LAM402
~7.3 mm
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H402 3-bump 2nd order, horizontal



December 02, 2004 12

H402 3-bump 3rd order, horizontal
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H402 3-bump 1st order, vertical

Orbit sent to MICADO was magnified
10 times for better accuracy.

Attributing kick error to
skew quadrupole in LAM402
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H402 3-bump 2nd order, vertical orbit

Orbit sent to MICADO was magnified
100 times for better accuracy.

Attributing 2nd order kick error to 
skew sextupole in LAM402
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H402 3-bump 3rd order vertical orbit

Orbit magnified 100 times.

Attributing 3rd order kick error to 
skew octupole in LAM402.
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Implicated multipole fields at Lam402

Fitted kick error from MICADO

Effective integrated field

Multipole field strengthIntegrated multipole strength,
Factoring in bump displacement
at LAM402
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Implied multipole fields for other locations
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Multi-pole fields in MTF unit
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Differences between nominal orbits

H trim: 0.117 mr/amp
V trim: 0.074 mr/amp
H305: 0.287 mr/amp
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Summary

• Analysis
– Data is limited by the corrector stability.
– Not all data sets are analyzed.

• Result
– Consistent with result from previous study.
– Found evidence of multipole field errors

 skew quadrupole, skew sextupole and octupole fields.
– RR620 is consistent with rolled quads.

• Misc
– Of the 3 Lambertson locations 214 has the smallest

horizontal aperture.
• Simulation

– In progress to update R90
 Handles multipole with both normal and skew components.


